The purpose of this article is to present the Treatment Options for Type 2 Diabetes in Adolescents and Youth (TOD 2 AY) study and a description of the implementation of the standard diabetes education (SDE) program.
Obesity has dramatically increased in prevalence worldwide among children and adolescents. This increase has been accompanied by the appearance and increasing prevalence of type 2 diabetes. Before the 1990s, it was rare for most pediatric centers to have patients with type 2 diabetes. However, by 1994, type 2 diabetes patients represented up to 16% of new cases of diabetes in children in urban diabetes centers, 1 and by 1999, depending on geographic location, the range of percentage of new cases due to type 2 diabetes was between 8% and 45% and disproportionately represented in minority populations. 2 Indeed, over the last decade, the increase in the number of children and adolescents with type 2 diabetes has been labeled an "epidemic." 3 Twenty years of diabetes intervention research and the results of meta-analytic review have demonstrated that diabetes education is a necessary, but not sufficient, intervention to enhance self-care in people with diabetes. [4] [5] [6] [7] The majority of the previous work in children, however, has focused on children with type 1 diabetes.
The relative novelty of type 2 diabetes in children has led many treatment centers to rely on materials designed for youth with type 1 diabetes or adults with type 2 diabetes. The population of youth with type 2 diabetes, however, is more likely to be of ethnic minority background than those with type 1, 3 and materials for adults fail to account for developmental issues in youth. Thus, systematic education programs for youth with type 2 diabetes are needed.
There are no studies of educational programs for youth with type 2 diabetes in the literature. Thus, the purpose of this article is to describe the Treatment Options for Type 2 Diabetes in Adolescents and Youth (TOD 2 AY) study and standard diabetes education (SDE) program, and to present a description of the implementation of the program in the first 218 participants enrolled in the TOD 2 AY trial.
Methods

TOD 2 AY is a multisite National Institutes of
Health/National Institute of Diabetes and Digestive and Kidney Disease (NIH/NIDDK)-sponsored randomized parallel group clinical trial designed to evaluate the relative efficacy of 3 treatments for type 2 diabetes in youth age 10 to 18 years are (1) metformin alone, (2) metformin plus rosiglitazone, and (3) metformin plus an intensive lifestyle intervention called the TOD 2 AY Lifestyle Program (TLP). Methods for the study have been summarized in a previous article, 8 so they will not be detailed here. Youth with type 2 diabetes diagnosed within 2 years (n = 750) and a family support person are being recruited at 15 clinical centers. Youth participants will be followed for a minimum of 3 years and up to 6 years. All subjects participate in a screening visit and a 2 to 6 month single-blind run-in period during which SDE is provided to the youth and family support persons. Individuals who are eligible at the end of the run-in period are randomized 1:1:1 to 1 of 3 treatment arms.
SDE
SDE is provided during the run-in period to assure that all of the youth in the study have equivalent diabetes education prior to randomization. The purposes of the SDE program are to provide the participants and a family support person with basic knowledge about type 2 diabetes and to teach basic survival skills and behaviors that are important for successful management of this disease. The family support person is usually a parent or guardian, but may be another adult who agrees to participate in the study with the youth.
The program includes educational content dealing with type 2 diabetes physiology and treatment and progressive skill building. Materials have been combined into interactive, developmentally appropriate, and culturally sensitive workbooks provided to the youth and their family support person. All are available in English and Spanish. Certified diabetes educators (CDEs) at each study site teach the program. Education can be provided by telephone or in person, or in groups.
Youth and their designated family support person for the study must achieve 80% mastery of the content by the time of randomization. Mastery quizzes are included in the education manual. The participants continue to receive education and take a series of quizzes until mastery is achieved.
The SDE content and prototype training materials were developed in a large Houston diabetes center for children and adolescents. The curriculum had been used successfully for more than a year with children and families dealing with type 2 diabetes. Additionally, more than 20 families from various ethnicities received the SDE according to protocol in a prestudy feasibility study.
In this feasibility study, the curriculum and preliminary materials were used by CDEs with youth with newly diagnosed type 2 diabetes. The CDEs collected qualitative information (satisfaction with the curriculum) from families and provided this data to the committee. Findings from the feasibility study were used to revise the materials and sequence of sessions.
The SDE curriculum was designed to blend cognitive and psychomotor content, and to build on the child's current diabetes knowledge. The educator assessed knowledge and skills using a competency checklist ( Table 1) . The initial session provided a broad overview, focusing on the survival skills glycemic targets, monitoring skills, health eating, and record keeping.
Each subsequent session began with a brief assessment of content covered in the previous session. Session 2 focused on aspects of medical nutrition therapy (MNT) (food types, role of carbohydrate, food pyramid, meal plans) and medications (types and when to take). Session 3 further covered MNT, focusing on portion control and label reading. In addition, concepts about physical activity were introduced, including types of activities and how to obtain the most benefit. Session 4 further built on MNT providing information about low fat eating and eating out. Stress management and building social support was also addressed. Furthermore, for children 12 years and older, additional age-specific content was included. Session 5 built on the physical activity focus with additional content about footwear, hydration, and exercise intensity. Hypoglycemia and hyperglycemia management were also covered, including ketone testing skills. Session 6 reviewed goal setting and school issues, and decision-making strategies for teens. The first 3 sessions were conducted face-to-face, either one-to-one or in small groups. Later sessions were also typically conducted face-to-face, but could be conducted by phone.
Both curriculum-specific materials and public domain materials were used throughout the program. For example, in session 2, the food guide pyramid was a fundamental teaching tool. Other materials from the American Diabetes Association and the National Diabetes Education Program were employed. Content specific education sheets were created for the curriculum with emphasis on age appropriateness and diversity, as shown in Figure 1 .
A main purpose in creating and delivering the SDE program was to make sure that children and families had a firm foundation in diabetes knowledge and skills. Competencies were evaluated throughout the sessions, beginning with baseline assessments of knowledge. Mastery checklists were created to track building skill levels and to guide any need for remedial training ( Figure  2 ). Assessments were designed to be simple, concrete, and engaging. Mastery assessments linked directly to program goals. Most of the assessment questions asked for application of new knowledge. For instance, given a meal plan, the child and family member were asked to create a lunch and a snack. In another example, the child was given a list of events for a day (blood glucose levels, food eaten, activity) and asked to complete a logbook page.
Follow-up education was provided after study randomization to offer continuous basic education to both randomized groups. Five topics were offered: focus, not an ordinary day, nutrition nibbles, teen issues, and living with diabetes. Educators tracked completion of these topics for each participant and offered the content in no specific sequence.
Results
The first 218 participants randomized in the study, who comprise the sample for this report, ranged in age from 10 to 18 years at recruitment, with a mean of 14.3 years (±2.1 years), and with 63% female. Families of study participants were largely low or middle income (55% report family income <$35 000) and about three-quarters were minority (73% are not white, with 29% black, 27% white, 21% Latino, and 6% Native American).
A total of 79% achieved mastery for the entire SDE program in an average of 5.5 ± 1.3 sessions. The majority of sessions (97%) were accomplished by the CDE individually with a family, and 62% families achieved mastery of a single session topic at a single visit. Figure  3 shows the distribution of the number of sessions to mastery. Although the majority achieved mastery of the SDE program in 5 sessions, about 10% achieved mastery in less than 5 sessions, and about 25% took longer than 5 sessions, with maximum of 12 sessions.
Factors were examined that may affect time to mastery by comparing mean number of sessions to mastery by factors such as language, gender, and education. These data are shown in Figure 4 . As might be expected, because they had received initial education more recently, those who had diabetes less than 1 year took less time to mastery than those who were diagnosed more than 1 year before. If a translator was necessary to cover the material, an average of 8 sessions was necessary compared with 5 sessions for those who did not need a translator. There were no obvious differences in time to mastery by gender; primary language of the youth and family support person; whether materials were presented in individual or group sessions; whether SDE was presented at the clinical center, home, or a community site; or whether the youth was on insulin at the time of screening.
Discussion
This article describes the development and initial evaluation of a SDE program for youth with type 2 diabetes and their families. This comprehensive program allowed youth and their families to fairly quickly master multiple components of education about type 2 diabetes. Furthermore, the majority of families were able to master the materials in 5 sessions, with an average of 1 session necessary to achieve mastery of a topic. These data suggest that the TOD 2 AY SDE program fills the need for effective, engaging materials for youth with type 2 diabetes.
The SDE program represents the first comprehensive program developed to assist youth with type 2 diabetes in mastering basic diabetes knowledge and skills. With youth, most diabetes education is provided at or near the time of diagnosis and focuses on diabetes survival skills. Participants had been diagnosed with diabetes within the past 2 years, and each had received diabetes education at diagnosis. Nonetheless, no child or family support person achieved mastery of the entire SDE program in 1 or 2 sessions. Less than 10% were able to achieve mastery in fewer than 5 sessions. These findings suggest that for most youth with type 2 diabetes and their families, initial diabetes education is not sufficient to assure mastery of essential knowledge and skills. Furthermore, the longer the duration of diabetes, the more SDE sessions were necessary to achieve mastery. It may be that survival skills can be effectively taught at diagnosis, but full mastery needs to occur after these survival skills are mastered and will require a substantial additional effort.
This study also examined whether the time needed to achieve SDE program mastery was related to medication status, demographic features, or language factors. It might be expected that youth on insulin at the time they begin SDE would require less time to mastery since their families may have viewed the diagnosis of diabetes as more serious due to the necessity for insulin administration. This was not the case. Only 69 of the youth were on insulin at the time of recruitment. A requirement of the study design was that youth had to be managed without insulin at the time of randomization. Thus, it is possible that this requirement resulted in youth who did not view their diabetes as serious, compared to those who were not able to be managed without insulin and thus were not randomized.
The population of youth in the project closely resembles those reported to have type 2 diabetes in childhood, 2, 9, 10 with the majority being minority, female, and pubertal. Nonetheless, gender, race/ethnicity, or age did not predict longer time to mastery. Those who required a translator to provide SDE took approximately 1.5 times the sessions to mastery than those who did not require a translator, but primary language of the youth and family support person did not appear to affect time to mastery. It makes sense that mastery would take longer if a translator is used, as the time to deliver the materials would be longer, and thus lead to a longer time to mastery. Similarly, it would be not be surprising that more time for mastery would be required by those for whom English is not the first language. However, we did not find that this was the case, which may be due to the availability of materials in both English and Spanish.
Finally, the initial experience indicates that SDE can be provided successfully to individual families at a convenient site. The literature has not provided clear answers as to whether diabetes education when provided individually is more effective than when provided in groups. 11, 12 Previous studies have had mixed results, with several suggesting that individual approaches are more effective because they can be tailored to the individual, but others suggest that group approaches are more effective because of the social support offered. These studies were done primarily with adults with type 2 diabetes or youth with type 1 diabetes and may not be able to be generalized to this population of youth with type 2 diabetes. In addition, although it might be assumed that providing diabetes education at a convenient site (eg, home or community site vs clinical center) would be easier for youth and their families, it was found that time to mastery did not differ by site of education. It is important to note, however, that the great majority of educational sessions were provided individually and at the clinical center, so that the variance in these factors is limited and may have affected our ability to find differences.
Although the data suggest that the SDE program developed for the TOD 2 AY trial is useful for youth with type 2 diabetes and their families, limitations are acknowledged. First, because only the first 218 participants randomized in the trial were studied, statistical analyses were not performed to determine if the differences in time to mastery were statistically significant. The report focuses on differences that may be clinically significant and assist CDEs to predict how long mastery of SDE might take in these high risk youth. Second, mastery was determined by a series of mastery quizzes administered by the CDEs. Although these instruments have face and content validity, and were developed by experienced CDEs, no data are available on reliability.
Nonetheless, the TOD 2 AY SDE program will provide a much needed approach to diabetes education with new or recent onset type 2 diabetes. The majority of youth and families achieved SDE program mastery in 5 sessions, but time to mastery was longer for youth with diabetes of longer duration and when a translator was needed. Importantly, time required for mastery was not affected by primary language, gender, or site and group delivery. These materials will be available soon, but CDEs can use the program plans provided to educate their young patients with type 2 diabetes.
